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ABSTRACT (online version) 
 The  purpose  of  our  research  is  to  find  out  the  sense  of  sounds,  their  value  of 
communication between the same and different species that gather in flocks in wintertime. 
In this stage of our study started three years ago we achieved to explain what sounds are 
important for the interspecific communication between the members of hyemal flocks. It 
looks  like  in  the  presence  of  the  danger  Regulus  regulus,  Parus  palustris  and  Parus 
caeruleus are the mediators of transmitting the information to the all other species from the 
flock. 
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THE METHOD OF INVESTIGATION was adapted to the ecosystem and 
abiogenic conditions in which the erratic flocks are formed (Stanescu 1999). 
Even if the probability of finding an erratic flock in forest habitat is not so 
difficult, tracing them proved to be quite a challenge. So, to make things 
easier in the forest were placed several pots with food to attract the hungry 
birds (it is known that in the winter the sources of food are scarce and in the 
same time birds need to feed more often, due to the intense metabolism 
needed to supply the loss oh heat). In the close vicinity of the feeding place 
was installed:  
 a performant microphone with preamplificator E253, and a potential 
of 20000 Hz;  
 Two  video  recording  cameras:  325  Navigator  and  a  Sonny  video 
camera, to record the events from different angles. 
All these instruments were connected thought coaxial cables (55 ) 50 
meters long to a Toshiba Laptop (Intel Celeron 800 MHz) and one high 
fidelity Philips reportophone.  
To examine the behavior and sounds made by the birds in the presence 
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 The observers stayed hidden from the watchful eyes of the birds in a 
small chalet. So without any perturbations the instruments recorded bough 
sounds  and  images  of  the  specimens  from  the  flocks  gathered  in  the 
presence of food and also theirs reactions to the presence of predator. 
The association of sounds and behavior was very important for our 
study.  
The sound processing, Furrier and spectral analysis was made with the 
help of these programs: COOL edit 2000, Spectral LAB, SAS Lab Avisoft 
and Sound Forge. 
Through the spectral and Fourrier analysis we analyzed vary types of 
sounds  made  by:  Parus  major,  Parus  palustris,  Parus  caeruleus,  Sitta 
europaea, Troglodytes troglodytes, Erithacus rubecula and Regulus regulus.  
The number of video and sound recordings outruns 3000 and that of 
observation and direct recordings (withought images) made during October 
2001  and  March  2002  exceeded  many  thousand.  Obtained data  were 
classified in larger units and stored on CD.  
We  used and the direct observation recorded in the period October 
1999 march 2000 in Honos, Sarlota, Cheveres, Ianova and Lunca Timisului, 
these forests being dominated also by Quercus.  
The observations took place in the Honos forest situated in the west 
part of the country. The forest is dominated by different species of oaks 
(Quercus). 
From the last researches, resulted that in the west part of the country 
where the winters are not so harsh, the Passeriformes gather in flocks at the 
temperature of –1°C till +1°C and sky coverage of 60%. In majority of the 
cases flocks are formed of 3 8 species and sometime almost 100 individuals. 
The birds that form these hyemal flocks have almost identical wing index 
and the same preferences regarding food.   
 
THE CAUSES OF BIRD SOUNDS 
The flocks stability and the efficient erratism are not accidental. The 
small birds (Passeriformes), are grouping because of the advantages they 
have together and because of the action of optic and acoustic intraspecific 
stimuli. Interspecific communication is based on sounds understood by all 
the members of the association regardless the species. This fact was outlined 
before by Eibesfeldt, 1969, 1987; Krebs & Davies, 1987, 1996; Cociu, 1999. 
In the case of these publications the communication between species was put Annals of West University of Timişoara, ser. Biology, vol. V VI  
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on the base of overlapping in (frequency) Hz of sounds of different species 
without thinking of the implication of other components of the phrases as 
the extension in time, the rhythm, etc. 
From our field observations it looks like hungry individuals will rather 
consume theirs energy for food seeking than to emit sounds. So in many 
cases individuals are quiet when seeking food from place to place. As a 
conclusion we can say that the availability of individuals to communicate 
depends on the degree of satiety.  Other researchers consider that this “silent 
individuals” do  not want to  reveal their  position to an  eventual predator 
(Bahr  and  Bekoff,  1999).  Others  explain  this  state  saying  that  sonorous 
emittions are a consuming activity rather than favorable to satisfy the intense 
metabolism that have these vertebrates (Lucas, Schraeder & Jackson, 1999). 
In  our  observation  we  couldn’t  establish  a  correlation  of  such  nature, 
although we are not assuming that it is not a possibility. 
 From the field observations it seems that the sound emitted by the 
members of flock have the following three meanings: a) keeping contact 
between subjects, b) exploring the surroundings to find sources of food and 
c) communication in the sense of alarming the flock. 
If we used data from the last rapports, we did it with the intention of 
interpreting  the  actual  data through  which we  believed to discover some 
unknown  elements  of  intra  and  interspecific  communication  between 
members of an erratic hyemal flock. In order to be more precise, we shall 
present next the results at the level of species. 
 
REGULUS REGULUS 
 The sounds emitted by a food searching flock are simple, short, subtly 
modulated  and often similar  as morphology.  Their purpose has  a double 
significance: to maintain the distance between congeners (from this we can 
say that these sounds have an aggressive side) and on the other hand to 
moderate dominant   aggressive subjects. 
 The three dimensional spectral analysis of the moderating and alarm 
sounds emitted by Regulus regulus in search of food, showed that bought are 
modulated  between  7500  and  8500  Hz.  What  is  significantly  different 
between these two sounds is their dB value: 38 dB for aggressive sound and 
30 dB for the moderator sound.  
To the human ears it is almost impossible to distinguish the difference 
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imperceptible difference between them. We can observe the passing from 
one behavior situation to another but we can’t hear the transformation of one 
sound into another.  
We presented this situation first, because the alarm and moderation 
sounds at Regulus have a great significance for information spread in the 
mixed flocks. 
 
PARUS MAJOR, PARUS PALUSTRIS, PARUS CAERULEUS 
From  the  previous  researches  we  have  established  that  the  alarm 
sounds particular to the hyemal flocks of Passeriformes in search of food are 
caused by the discover of one or another of these species: Strix aluco, Asio 
otus, Athene noctua in the trees (in general predatory birds). The aim of 
given alarm signal is to attract the majority of the subjects from the flock 
(from  the  tit  to  jay).  The  sounds  emitted  by  all  members  of  the  flock 
(regardless the species) have almost the same frequencies. 
 It is also interesting that the alarm signal is morphologically similar to 
the exploration sound as extension in time (4.5 13sec) and as large number 
of component elements of the stanza (50 70). 
Statistic stability is assured by the rhythmcity of elements from the 
stanza,  by  the  extension  in  time  of  the  elements  (TE),  respective  of  the 
intervals  between  them  (T E).  Compared  to  the  exploration  sounds,  the 
alarm sounds have longer elements and also it was observed an increase of 
the distance between the elements of the stanza. Also from the previous 
studies it was noticed that in the communication between tits faced with a 
danger, not the frequency of the elements is important but the rhythm of the 
elements that make the alarm signal. 
However there are some differences in the aspect of these sounds even 
if the matrix is the same. 
The alarm sound emitted by tit has one or two (in some cases even for) 
elements  that  resemble  the  moderation  sounds  of  the  Regulus  regulus, 
followed by a second category of elements with 4 5 picks of amplitude.  
Such concatenations  of sonorous elements – rhythm in our opinion 
have  a  double  significance:  “good  intensions  towards  the  colleagues 
(specific  or  nonspecific)  from  the  flock”  and  in  the  same  time  “the 
disponibility in every moment to fight” if the individual distances would 
have been reduced. Annals of West University of Timişoara, ser. Biology, vol. V VI  
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By comparing the first elements of alarm sound of Parus palustris with 
those made by Regulus we came with the conclusion that between them 
there are not significant differences (for n1160 with p<0.05). For a detailed 
measurement we used Sound Forge Programme through witch we obtained 
the value of 65 measured tops for each investigated elements at the level of 
(amplitude) dB and (Frequency) Hz. 
The same thing could be noticed in the three dimensional spectrogram 
of the moderating sounds for Regulus regulus and alarm sounds of Parus 
caeruleus.  
In  the  conflict  stages  at  Regulus,  the  moderating  element  is  easily 
modified, into alarm signal in order to inform the danger and if the menace 
persists the sound is transformed into an aggressive alarm.  
 Due  to  the  resemblance  between  moderation  and  alarm  sounds  in 
Regulus and moderation elements from Parus caeruleus and Parus palustris 
we consider that these two species of Paridae (Parus caeruleus and Parus) 
are  the transmitters of information to Regulus regulus and this species will 
spread the information to other members of the flock (especially to Parus 
major).  
For the sounds that have the aspect of alarm signals, in our research we 
found beside the meanings of exploration and alarm a third significance: that 
of irritation but witch is not transformed in physical aggression towards the 
congeners gathered to the same source of food. In this last case, we noticed a 
change in the aspect of harmonic tops from oval in sinuous parallel, every 
element suffering a fluctuation of the picks towards higher frequencies. 
Irritating sounds form a well defined group placed between exploring 
and alarm sounds and is often accompanied by specific (genotypic) behavior 
as enlargement of signal surface. 
Beside the alarm sounds, of great importance are the contact sounds 
described in the last essay. Beside these sounds, we recognized another type 
of  sounds  namely  those  of  distance.  These  have  the  task  to  assure  the 
individual distance between the components of the flock when subjects are 
exploring the trees for food or when the subjects already have a source of 
food. Their medium value is 5200 Hz with fluctuating amplitude around 
32dB. 
Studying the behavior of the subject, we realized that it communicates 
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assures  its  back  staying  with  his  back  oriented  towards  the  tree.  The 
individual from time to time raise the head and check its right and left sides, 
for any eventual danger and to avoid, the presence of another subject at the 
same source of food. 
When another subject is approaching the dominant subject stretch and 
scatters its wings. The sense of this behavior is to enlarge the signal area and 
so,  to  impress  and  to  drive  away  the  new  comer.  In  the  same  time  the 
individual can emit sounds formed only of aggressive rhythmic elements.  
The  emitted  sounds  are  formed  only  by  aggressive  rhythmic  elements. 
Sometimes just the behavior is displayed (without sound emitting).  
 
CONCLUSIONS 
From the interpretation of the data resulted that in the erratic hyemal 
flocks of passeriormes exists a sonorous communication concerning: a) the 
maintaining of the contact between the flocks members and the respecting of 
individuals distance, b) the indication of the source of food, c) a calm or 
irritate state of the subject and d) the presence of the plunders in the area. 
For  Paridae  the  base  of  communication  is  represented  mainly  by 
rhythm of the emitted sound then by the modulation in Hz of the elements 
from the stanza; this is available to the inter or intraspecific communication. 
The alarm signals are interspecific understood by the increase of the 
amplitude to the value to 3000 3500 Hz the first elements of the stanza for 
biological cooperation in the flock. 
Parus  palustris  and  P.  caeruleus  are  the  possible  mediators  of  the 
information  to  Regulus  regulus.  From  Regulus  the  information  is  than 
passed on to other species of tits (P. major). 
This communication way (with sounds) makes more easier a) finding 
the source of food and b) the finding a potential danger for the subjects from 
the flock. By interspecific cooperation the flock can harass and chase the 
danger. 
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